Biosynthesis of inulin from sucrose using inulosucrase from Lactobacillus gasseri DSM 20604.
Inulin is composed of fructose residues connected by β-(2, 1) glycosidic linkages with many promising physiochemical and physiological properties. In this study, an inulin-producing inulosucrase gene from Lactobacillus gasseri DSM 20604 was cloned, expressed and purified. SDS-PAGE and gel filtration found that the recombinant inulosucrase is a monomeric protein with a molecular weight of 63KDa. The optimal pH for its sucrose hydrolysis and transfructosylation activities was pH 5.5. The optimal temperatures were measured to be 45, 25, and 35°C for sucrose hydrolysis, transfructosylation, and total activity, respectively. Biosynthesis studies showed that the optimal enzyme dosage was 4.5U/g sucrose. Higher sucrose concentrations immensely contributed to inulin biosynthesis; the inulin yield reached its maximum after 1.5h of reaction. Structural analyses of the polysaccharide produced by the recombinant enzyme from sucrose revealed that it is an inulin-type fructan with a molecular weight of 5.858×106Da.